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TABLE II-1l 
QUANTITATIVE CERTIFICATION TESTING 


N STATISTICAL DATA SUMMARY 
Metal Concrete Brick Transite 
D.L. D.L. D.L. D.L. 
ug/cm? % Rec ug/cm2 % Rec ug/cm* % Rec ug/cm? % Rec 
f DNP 0.33 96% 1.74 31% 1.59 55% yey) 34% 
(0.35  34%)* (1.15 3025 
RDX 0.25 96% 0.63 78% aa 72% 3.48 67% | 
(0. 80 82%) 2 Se 
~ TNB 0.28 95% 0.98 75% 2212 74% 3.46 2G 
(0.76 71%)? 
2,4-DNT 0.90 84% 1.08 78% 2.10 69% 3.52 65% 
3 (0.62 79%)? 
2,4,6-TNT 0.60 97% 1.57 74% 1.68 66% 3.18 51% 
(0.68 60%) 2 
. Tetryl 1.95 88% 4.29 512% 2.60 68% 4.13 56% s 
K 
DPA 0.50 94% ree 74% 24% 69% 3.71 67% ; 
(1.15 84% (0.90 82%)" 
2,6-DNT 2.85 94% 6.46 86% 6.36 49% 2.04 79% 
w NG 9.36 94% 21.7 76% 32.5 44% 26.1 72% 
PETN 10.2 86% 5.39 83% 20.6 62% 10.0 82% / 


qo 
Calculated from four days of target vs. found concentrations using the 
procedures specified in the 1980 USATHAMA QA Plan. 


2 Calculated from three days of target vs. found concentrations. 
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tf 
QUANTITATIVE METHOD FOR THE DETERMINATION OF DNP, 
EDX, TNB, 2,4-DNT, TNT ETRYL, AND DPA ON SURFACES 
Lf 
‘ 1. Application 
Method used to extract the following compounds from metal, brick, concrete, 
transite surfaces: 
» 2,4,-dinitrophenol DNP 
: cyclotrimethylenetrinitramine RDX 
1,3,5-trinitrobenzene TNB 
2,4-dinitrotoluene 2,4-DNT 
2,4,6-trinitrotoluene 2,4,6-TNT 
2,4,6-trinitrophenylmethylnitramine Tetryl 
diphenylamine DPA 
A. Tested Concentration Range 
DNP 0.25 ug/cm? = 5.00 ug/cm2 
RDX 0.25 ug/cm* ~ 5.00 ug/cm2 
acs INB 0.25 ug/cm* - 5.00 ug/em? 
2,4-DNT 0.25 ug/cm* = 5.00 ug/em? 
TNT 0.25 ug/em* ~ 5.00 ug/cem2 
Tetryl 0.25 ug/cm? - 5.00 ug/cm2 
DPA 0.25 ug/cm? - 5.00 ug/cm? 
R B. Sensitivity 
Instrumert response for each analyte is given below: 
Analyte Concentration Response 
a DNP 25.04 ng/mL 3700 area units 
RDX 24.86 ng/mL 1388 area units 
TNB 24.97 ng/mL 4437 area units 
2,4-DNT 24.99 ng/mL 6090 area units 
TNT 24.91 ng/mL 4104 area units 
Tetryl 25.30 ng/mL 2895 area units 
DPA 24.91 ng/mL 2101 area units 
C. Detection Limit 
See Table II-l. 
“4 
: 
D. Interferences 
x) Interferences present in some brick and transite samples were apparently 
random rather than systematic. For example, the HPLC analysis of “ 
extraction B of one blank (unspiked) brick surface (extracted Feb 9) 
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indicated the presence of a compound with a retention time of 1510 
However, this 
interference was not observed in any other blank brick sample. 
Therefore, only the brick samples analyzed on Feb 9 were corrected 


N seconds. This compound interfered with the TNT. 


for the interference. 


E. Analysis Rate 


Six samples can be extracted and prepared for analysis in three hours. 
Rate of analysis is given below, excluding calibration standards: 


in 
in 
in 
in 
in 
in 
in 


an 
an 
an 
an 
an 
an 
an 


DNP 8 samples 
RDX 8 samples 
TNB 8 samples 
a 2,4-DNT 8 samples 
TNT 8 samples 
Tetryl 8 samples 
DPA 8 samples 
2. Chenistry 
2,4,-dinitrophenol C6H4N205 
CAS RN 51-28~5 
MP 112-114C 
K 
Cyclotrimethylenetrinitramine C3H6N606 
CAS RN 121--82-4 
MP 205-206C 
; 1,3,5-trinitrobenzene C6H3N306 
rs CAS RN 99-35-4 


MP 122.5C 


2,4-dinitrotoluene C7H6N204 
CAS RN 121-14-2 
MP 71C 


2,4,6-trinitrotoluene C7H5N306 
CAS RN 118-96-7 
MP 80.1C 


2,4,6-trinitropheny]methylnitramine 


CAS RN 479~45-8 
MP 130C Explodes 187C 


diphenylamine C12H11N 
CAS RN 122-39-4 
, MP 53-54C BP 302C 


8 
8 
8 
8 
8 
8 
8 


hour 
hour 
hour 
hour 
hour 
hour 
hour 


day 
day 
day 
day 
day 
day 
day 
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Apparatus 


A. Instrumentation 


Waters Associates Model 6000A Solvent Delivery System 
Waters Associates Model M-45 Solvent Delivery System 
Waters Associates Model 660 Solvent Programmer 

Waters Associates Model 440 Absorbance Detector 
Waters Associates Intelligent Sample Processor (WISP) 
Spectra-Physics Minigrator 

Hewlett Packard 7133A Recorder 


3B. Parameters 
Column: Spherisorb ODS Su, 250 x 4.6 m ID 
Precolumn: Pellicular LC-18, 40y, 50 x 4.6 mm ID 
Solvent System: linear gradient 
Initial: 30/70 CH3CN/0.08 M acetic acid adjusted 
to pH 3.1 with NH,OH 
Final: 50/50 CH3CN/0.08 M acetic acid adjusted 
to pH 3.1 with NH,OH 
Time: 35 minutes 
Detector: UV at 254 nm 
Flow Rate: 1.0 mL/min 
Attenuation: 0.01 AUFS 
Injection Volume: 100 uL 


C. Hardware/Glassware 


Westinghouse Ultrasonic cleaner 

8 ounce jars with teflon lined zaps 

25 mL graduated cylinders 

microliter syringes 

volumetric flasks - 50, 10, 5 mL 

vials - WISP and 14 mL, with teflon lined caps 


D. Chemicals 


acetonitrile, HPLC grade 

nitrogen 

acetic acid 

ammonium hydroxide 

Standard Analytical Reference Material for each analyte 
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4. Standards 


P A. Calibration Standard 
Stock Solution A: DNP, RDX, TNB, 2,4-DNT, TNT, TETRYL, DPA 
Prepare individual stock solutions of 5.0 mg/mL. Combine 
§00 uL individual stocks and dilute to 5 mL. 
| 
F Stock Solution B: 
Dilute 625 uL Stock Soluticn A to 5 mL. Concentration is 62.5 
ug/mL of each analyte 
: Calibration standards prepared in 25 mL volumetrics adding H20 
so final solution is 55% H20/45% CH3CN: 
l Cal Std. uL Stock B Added Concentration Each Analyte 
1 10 25.0 ugh 
2 20 50.0 ugL 
- 3 40 100.0 ugL 
j 4 80 200.0 ugl 
| ; 5 200 500.0 ugL 
6 400 1000.0 ygL 
B. Control Spikes 
is 
Spiking stock solutions were prepared using 0.5 mg/mL stock solution. 
uL Stock Soln/x mL CH3CN Concentration Each Analyte 
125 uL/10 mL 6.2 mgL 
250 uL/10 mL 12.0 mgL 
Si 500 uL/10 mL 25.0 mgL 
500 uL/5 mL 50.0 mgL 
625 uL/S mL 62.5 mgL 
1250 uL/5 aL 125.0 mgL 
2500 uL/5 mL 250.0 mgL 


400 uL 6.2, 12.5, 25.0, 62.5, 125.0 mpl Stocks spiked onte 10 cm” 
concrete and metal surfaces. 


200 uL 12.5, 25.0, 50.0, 125.0, 250.0 mgL stocks spiked onto 10 em* 
brick and transite surfaces. 


Concentration of analytes on surface after spiking: 2.5 ug, 5.0 ug, 
10.0 ug, 25.0 ug, 50 ug. 
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5. Procedure 


Extraction A 


1. Spike 10 cm* surface sample with acetonitrile spike solution 
(volume dependent on surface type). Allow solvent to evaporate. 


2. Transfer sample to 8 ounce jar and add 20 mL CH3CN. Cover jar 
with teflon lined cap. 


3. Sonicate for 10 minutes. 
4. Transfer extract A to 50 mL volumetric flask, add 27 mL 0.08 M 
acetic acid and bring to volume with CH3CN. Save surface 


sample for extraction B. 


Extract A ready for analysis. 


Extraction B 
1. Add 20 mL CH3CN to jar with surface sample. Sonicate for 10 minutes. 


2. Transfer surface sample to a second jar. Add 20 mL CH3CN and 
sonicate for 10 minutes more. 


3. Combine extracts from steps 1 and 2 and evaporate using nitrogen 
to less than 5 mL. 


4. Transfer evaporated extract to 10 mL volumetric flask. Add 5.5 
mL to 0.08 M acetic acid and bring to volume with CH3CN. 


Extract B ready for analysis. 
6. Calculations 


Calculate found concentration for each analyte in each sample extract 
from daily calibration data. 


Multiply found concentration by extract volume to find total ug in extract. 
Combine total yg in extracts A and B to find total wg on surface. 


7. References _ 


Lakings, D.B., Baker, “%.J., and Crook, M.V., "Precision and Accuracy 

Assessment of the High Performance Liquid Chromatographic Analytical 

Technique for the Determination of Dinitrophenol (DNP); Cyclotrimethylene 
trinitramine (RDX); 1,3-Dinitrobenzene (DNB); 1,3,5-Trinitrobenzene (TNB); 
2,4-Dinitrotoluene (2,4-DNT); Trinitrotoluene (INT); 2,4,6~Trinitrophenyl]- 
methylnitramine (Tetryl); and Diphenylamine (DPA)", Midwest Research 
Institute Technical Report No. 1, USATHAMA Contract No. DAAK11-81-C-0007, 
March, 1981. 
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QUANTITATIVE METHOD FOR THE DETERMINATION OF 


2,6-DNT AND NG ON SURFACES 


1. Application 


Method used to extract the following compounds from metal, brick, con- 
crete, transite surfaces: 


2,6-dinitrotoluene 2,6-DNT 
nitroglycerine NG 


A. Tested Concentration Range 


2,6-DNT 1.00 ug/em? to 20.00 yg/em 
NG 12.50 ug/cem? to 125.00 ug/cm2 


B. Sensitivity 


Instrument rcsponse for each anaivte is given below: 


Analyte Concentration Response 
2,6-DNT 0.10 yg/mL 208750 area units 
NG 1.25 yg/mL 186010 area units 


C. Detection Limit 


See Table II-1l. 


PD. Interferences 
No interferences were observed 


E. Analysis Rate 


Six samples can be extracted and prepared for analysis in three 
hours. Rate of analysis is given below excluding calibration 


standards: 
2,6-DNT 16 Samples in an 8 hour day 
NG 16 samples in an 8 hour day 


2.__ Chemistry 


2,6-dinitrotoluene C7H6N204 
CAS RN 606-20-2 
MP 66C 


Nitroglycerine C3H5N309 
CAS RN 55-63~0 
MP Stable form 13.5C 
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3. Apparatus 


A. Instrumentation 


Beckman Model 110A Solvent Metering Pump 

Waters Associates Model 450 Variable Wavelength Detector 
Waters Associates Model U6K Injector 

Hewlett Packard 3390A Integrator/Recorder 


B. Parameters 


Column: Spherisorb ODS, 5:', 250 x 4.6 m ID 

Precolumn: Pellicular LC-18, 40 yp, 50 x 4.6 m ID 

Solvent System: 35/65 CH3CN/0.005 m_ t-butyl ammonium hydroxide, 
pH 6.5. adjusted with 1N H3P0, 

Detector: UV at 230 nm 

Flow Rate: 1.0 mL/min 

Attenuation: 0.01 AUFS 

Injection Volume: 100 uL 


C. Hardware/Glassware 


Westinghouse Ultrasonic cleaner 

8 ounce jars with teflon lined caps 

25 aL graduated cylinders 

microliter syringes 

volumetric flasks - 50, 10, 5 mL 

vials - WISP and 14 mL, with teflon lined caps 


D. Chemicals 

Acetonitrile, HPLC grade 

nitrogen 

phosphoric acid 

t-butyl ammonium hydroxide 

Stendard Analyticai Reference Material for each analyte. 
4. Standards 

A. Calibration Standards 

Prepare individual stock solutions: 


5 mg/mL 2, 6-DNT 
50 mg/mL NG 
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a. | 


Stock Solution A: 

Combine 200 pL 2,6-DNT stock and 250 uL NG stock and dilute to 
10 mL CH3CN. Concentration is 0.1 mg/mL 2,6-DNT and 1.25 mg/mL 
NG. 


Calibration standards prepared in 10 mL volumetric flasks 
adding 50% H20/50% CH3CN. 


Cal Std. uL Stock A added 2 ,6-DNT NG 
1 10 0.1 ug/mL 1.2) ug/mL 
2 20 0.2 ug/mL 2.5 ug/mL 
3 40 0.4 yg/ml 5.0 ug/mL 
4 80 0.8 ug/mL 10.0 ug/mL 
5 200 2.0 ug/mL 25.0 g/mL 


B. Control Spikes 


Spike Solutions prepared following chart below: 
Dilute with 


Spike Solution Amount Stock CH3CN_ to Concentraticn 

1 1 mL of 5 mg/mL 2,6-DNT 5 mL 1 mg/mL 2,6-DNT 

2 0.5 mL of 5 mg/mL 2,6-DNT 5 aL 0.5 mg/mL 2,6-DNT 

3 0.5 mL of 5 mg/mL 2,6-DNT 5 mL 0.5 mg/mL 2,6-DNT 
0.625 mL of 50 mg/mL NG 6.25 mg/ml NG 

4 0.250 mL of 5 mg/mL 2,6-DNT 5 mL 0.25 mg/mL 2,6-DNT 
0.312 mL of 50 mg/mL NG 3.12 mg/mL NG 

5 0.200 mL of 5 mg/mL 2,6-DNT 5 mL 0.20 mg/mL 2,6-DNT 
0.250 mL of 50 mg/mL NG 2.50 mg/mL NG 

6 0.200 mL of 5 mg/mL 2,6-DNT 10 mL 0.10 mg/ml 2,6-DNT 
0.250 mL of 50 mg/mL NG 1.25 mg/mL NG 

7 0.100 mL of 5 mg/mL 2,6-DNT 10 mL 0.05 mg/ml 2,6-DNT 
0.125 mL of 50 mg/mL NG 0.62 mg/mL NG 

8 0.025 mL of 5 mg/mL 2,6-DNT 5 mL 0,025 mg/mL 2,6-DNT 
0.031 mL of 50 mg/mL NG 0.31 mg/mL NG 


400 uL of spike solutions 8, 7, 6, 4, 2 spiked onto 10 em* concrete 
and metal surfaces 


200 uL of spike solutions 7, 6, 5, 3, 1 spiked onto 10 cm* brick 
and transite surfaces 
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Concentration on surface after spiking: 
NS - 125 ug, 250 ug, 500 ug, 1250 ug 


2,6-DNT - 10 ug, 20 ug, 40 ug, 100 ug, 200 ug. 
5. Procedure 
Extraction A 


1. Spike 10 cm surface sample with acetonitrile spike solution (volume 
dependent on surface type). Allow solvent to evaporate. 


2. Transfer sample to 8 ounce jar and add 20 mi CH;CN. Cover jar 
with teflon lined cap. 


3. Sonicate for 10 minutes. 


4. Transfer extract A to 50 mL volumetric flask, add 25 mL 0 
and bring to volume with CH;CN. 


Save surface sample for Extraction B. 
Extraction B 


1. Add 20 mL CH3CN to jar with surface sample. Sonicate for 10 
minutes. 


2. Transfer surface sample to a second jar. Add 20 mL CH, CN and 
sonicate for 10 minutes more. 


3. Combine extracts from steps 1 and 2 and evaporate using nitrogen 
to less than 5 mL. 


4. Transfer evaporated extract to 10 mL volumetric flask. Add 5.0 
mL E,0 and bring to volume with CH CN. Extract B ready for 
analysis. 


6. Calculations 


Calculate found concentration for each analyte in each sample extract 
from dai'y calibration data. 


Multiply found concentration by extract volume to find total ug in extract. 
Combine total ug in extracts A and B to find total jg on surface. 


7. References 


Lakings, D.B., Baker, R.J., and Crook, M.V., “Precision and Accuracy Assess- 
ment of the High Perfornance Liquid Chromatographic Analytical Technique 
for the Determination of Nitrobenzene (NB), 2,6-Dinitrotoluene (2,6-DXT), 
Nitroglycerin (NG), and Picric Acid (PA), Midwest Research Institute 
Technical Report No. 2, VSATHAMA Contract Na. DAAK11-81-C-0007, May, 1981. 


54 
Arthur D Little Inc 


QUANTITATIVE METHOD FOR THE DETERMINATION 


OF PETN ON SURFACES 


l. Application 


Method used to extract pentaerythrite tetranitrate (PETN) from metal, 
brick, concrete, transite surfaces. 


4 A. Tested Concentration Range: 
PETN 5.0 ug/em2 to 100.0 ug/em2 


B. Sensitivity 


ai Instrument response for PETN is given below: 
Concentration Response 
0.50 ug/mL 98025 area units 


C. Detection Limit 


See Table II-l. 


E D. Interferences 


There were no interferences. 


E. Analysis Rate 


Six samples can be extracted and prepared for analysis in three 
hs hours. Rate of analysis is given below, excluding calibration 
standards: 
PETN 32 samples in an 8 hour day 


2. Chemistry 


Pentaerythrite tetranitrate C5H8N4012 
CAS RN 78-11-5 
MP 140-141 C 


3. Apparatus 


A. Instrumentation 


Beckman Model 110A Solvent Metering Pump 
Waters Associates Model 450 Variable Wavelength Detector 
Waters Associates Model U6K Injector 
Hewlent Packard 3390A Integrator/Recordez 
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B. Parameters 


Column: Sphertsorb ODS, Sy, 250 x 4.6 mm ID 
Precolumn: Pellicular LC-18, 40u, 50 x 4.6 m ID 
Solvent System: 65% CH3CN/35% H,0 

Detector: UV at 230 nm 

Flow Rate: 1.0 mL/min 

Attenuation: 0.01 AUFS 

Injection Volume: 100 uL 


C. Hardware/Glassware 


Westinghouse Ultrasonic cleaner 

8 ounce jars with teflon lined caps 

25 mL graduated cylinders 

microliter syringes 

volumetric flasks - 50, 10, 5 mL 

vials -~ WISP and 14 mL, with teflon lined caps 


D. Chemicals 


Acetonitrile, HPLC grade 
Standard Analytical Reference Material for PETN 


. Standards 


Calibration Standards: 


Prepare stock solution as follows: 
200 uL of SARM (5C mg/mL)-in 10 mL CH3CN = 1.0 mg/mL 


Calibration Standards vere in 10 mL volumetric flasks adding 
50% H20/50% CH3CN. 


Cal. Std ul Stock added Concentration PETN 

1 5 0.5 ug/mL 

2 10 1.0 ug/mL 

3 20 2.0 ug/mL 

4 40 4.0 yg/mL ; 

5 100 10.0 pg/mL 

6 200 20.0 vg/mL 2 
i 
{ 
, 
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6. 


B. Control Spikes 


Spike solutions prepared following chart below: 
Dilute with 


Spike Solution Amount Stock CHYACN to Concentration 
1 12.5 uL of 50 mg/mL 5 mL 0.125 mg/mL 
2 50 uL of 50 mg/mL 10 mL 0.25 mg/mL 
3 100 uL of 50 mg/mL 10 mL 0.50 mg/mL 
4 100 uL of 50 mg/mL 5 mL 1.0 mg/mL 
5 125 uL of 50 mg/mL 5 mL 1.25 mg/mL 
6 500 uL of 50 mg/mL 10 aL 2.5 mg/mL 
7 500 uL of 50 mg/mL 5 mL 5.0 mg/mL 


400 uL spike solutions 1,2,3,5 and 6 spiked onto 10 cm? metal surfaces 


200 uL spike solutions 2,3,4,6,7 spiked onto 10 cm? concrete, transite, 
and brick surfaces. 


Concentration of analytes on surface after spiking: 50 ug, 100 ug, 200 ug, 
500 ug, 1000 ug. 


Procedure 


Spike 10 em? surface sample with acetonitrile spike solution (volume 
depencent on surface type). Allow solvent to evaporate. 


Transfer sample to 8 ounce jar. 
Add 12 mL CH3CN. Cover jar with teflon lined cap. Sonicate for 10 min. 


Transfer extract to 30 mL volumetric flask. 


Repeat steps 3 and 4 twice, adding extracts to same 50 mL 
volumetric flask. 


Rinse jar with 17 mL H20 and transfer to volumetric flask. 
Bring to volume =17ih CH3CN. 


Ready for HPLC analysis. 


Calculations 


ee: 


Calculate found concentration for each analyte in each sample extract 
from daily calibration data. 


Multiply found concentration by extract volume to find total ug in extract. 


7 


None 


. References 
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